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(57) ABSTRACT

An animal litter box system that can be used for a long time
about 3 to 10 days and can prevent the occurrence of unde-
sirable odors 1s to be provided, particularly to provide a lig-
uid-absorbing sheet used for the animal litter box system. A
liquid-absorbing sheet used for an animal litter box 1s char-
acterized by comprising an antimicrobial and bacteriostatic
part having both an antimicrobial property and a bacterio-
static property; or both of an antimicrobial part having an
antimicrobial property and a bacteriostatic part having a bac-
teriostatic property.
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LIQUID-ABSORBING SHEET FOR ANIMAL
LITTER BOX

RELATED APPLICATION

This application 1s a continuation application of U.S.
patent application Ser. No. 10/739,849, filed Dec. 18, 2003,
now abandoned to which priority 1s claimed under 35 U.S.C.
§120 and through which and to which priority 1s claimed
under 35 U.S.C. §119 to Japanese Patent Application No.
2003-1777383, filed Jun. 20, 2003, the complete disclosures of

which are hereby expressly incorporated herein by reference.

BACKGROUND OF THE

INVENTION

1. Field of the Invention

The present mvention relates to a liquid-absorbing sheet
used for an animal litter box.

2. Description of the Related Art

For an animal litter box used by pets such as cats kept in
rooms to evacuate urine or feces i a room, a product
described in Japanese un-examined patent publication JP-10-
229768-A 1s named, for example. The animal litter box
described 1n JP-10-229768-A 1s that a plurality of water repel-
lent granular materials 1s placed 1n a container having a bot-
tom part with a bottom sheet which has a liquid passing
structure. An absorbing sheet supported by a support body 1s
disposed under the bottom sheet of the container in close
contact with the bottom sheet.

In this animal litter box, urine passes through among the
water repellent granular materials and through the bottom
part of the container, and then 1s absorbed 1nto the absorbing,
sheet. Theretfore, urine does not remain in the container, and
the litter box 1s cleaned only by changing the liquid-absorbing
sheet once a day. In addition, it 1s fine that the granular
materials soiled with urine or feces are changed once a month
or two months.

However, since the animal litter box described in Patent
Document mentioned above has a premise that the liquid-
absorbing sheet 1s changed once a day, waste 1s generated
everyday even though it occurs once a day, being trouble-
some. Furthermore, since the bottom part of the container on
which the granular materials are placed 1s very close to the
absorbing sheet, urine returns back when an absorbed amount
1s increased by long time use, which causes a problem that

long time use 1s not allowed. Moreover, since the granular
materials are water repellent with no liquid absorption, mois-
ture of feces cannot be removed as well as urine remains
around the granular materials and become rotten, which
causes a problem that undesirable odors occur as well. There-
fore, a problem for the time being 1s to provide an animal litter
box system that can prevent the occurrence of undesirable
odors from animal excrement of animals, especially pet ani-
mals, and can save the trouble of changing the liquid-absorb-
ing sheet and the granular materials as much as possible for
long time use.

SUMMARY OF THE INVENTION

The present invention has been made 1n view of the prob-
lems mentioned above. An object of the present invention 1s to
provide an animal litter box system that can be used for a long,
time about 3 to 10 days and can prevent the occurrence of
undesirable odors, particularly to provide a liquid-absorbing,
sheet used for the animal litter box system.
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2

In order to achieve the object, the mventors diligently
investigated and made the present invention. More specifi-
cally, the present invention 1s to provide the following.

(1) A liguad absorptive liquid-absorbing sheet for an animal
litter box comprising an antimicrobial and bacteriostatic part
having both an antimicrobial property and a bacteriostatic
property; or both of an antimicrobial part having an antimi-
crobial property and a bacteriostatic part having a bacterio-
static property.

According to the imvention described 1n (1), since the lig-
uid-absorbing sheet has an antimicrobial property, 1t can
inhibit the growth and proliferation of microbes such as bac-
terium and fungus. Theretfore, it can prevent the occurrence of
undesirable odors and can reduce a sickening sense 1n chang-
ing the liquid-absorbing sheet, and also can be used for a long
time.

Moreover, since the liquid-absorbing sheet has also a bac-
teriostatic property, 1t can reduce the growth and proliferation
of microbes and can neutralize ammonia generated from rot-
ten urine. Therelfore, the liquid-absorbing sheet can prevent
the occurrence of undesirable odors and can reduce a sicken-
ing sense 1n changing the liquid-absorbing sheet, and also can
be used for a long time.

Here, the ‘antimicrobial property” means that the growth
and proliferation of microbes 1s inhibited, and the ‘bacterio-
static property’ means that the growth or proliferation of
microbes 1s subdued 1n this specification.

(2) The liquid-absorbing sheet for the animal litter box
according to (1), wherein the antimicrobial property 1is
imparted by a cationic surfactant being contained.

According to the invention described 1n (2), the cationic
surfactant 1s used as an ingredient to impart the antimicrobial
property, preferably didecyldimethylammonium adipate 1s
used. Since didecyldimethylammonium adipate 1s safer than
the other typical ingredients to impart the antimicrobial prop-
erty 1n oral toxicity and skin irritation, it 1s preferably used.

(3) The liquid-absorbing sheet for the animal litter box
according to (1) or (2), wherein the bacteriostatic property 1s
imparted by an organic acid being contained.

According to the mvention described 1n (3), undesirable
odors can be lessened by using the organic acid as an ingre-
dient to 1impart the bacteriostatic property, which can neutral-
1ze ammonia generated from rotten urine. Among the organic
acids, citric acid 1s a crystal, and thus 1t 1s preferably used 1n
view ol the productivity of the liquid-absorbing sheet.

(4) The liquid-absorbing sheet for the animal litter box
according to any one of (1) to (3), wherein the antimicrobial
property 1s imparted by an ingredient to impart the antimicro-
bial property, and 0.1 g or more of the ingredient to impart the
antimicrobial property 1s contaimned per liquid-absorbing
sheet.

According to the invention described 1n (4), since 0.1 g or
more of the ingredient to impart the antimicrobial property 1s
contained per a liguid-absorbing sheet, the occurrence of
undesirable odors can be prevented effectively even though
the liquid-absorbing sheet 1s used for a long time. However,
when the ingredient to impart the antimicrobial property 1s
contained excessively, 1t 1s not preferable because a problem
arises 1n salety in case where a pet eats 1t. Furthermore, there
1s not much difference 1n an advantage to be obtained even
though the mgredient to impart the antimicrobial property 1s
contained excessively.

(5) The liquid-absorbing sheet for the animal litter box
according to any one of (1) to (4), wherein the bacteriostatic
property 1s imparted by an ingredient to impart the bacterio-
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static property, and 0.1 to 10.0 g of the ingredient to impart the
bacteriostatic property 1s contained per liqud-absorbing
sheet.

According to the 1mvention described 1n (5), since 0.1 to
10.0 g of the ingredient to impart the bacteriostatic property 1s
contained per liquid-absorbing sheet, the liquid-absorbing
sheet can neutralize ammonia generated from rotten urine and
can prevent the occurrence of undesirable odors. It 1s prefer-
able that the ingredient to impart the bacteriostatic property 1s
contained 0.25 to 1.0 g per liquid-absorbing sheet. It 1s not
preferable that the content of the ingredient to impart the
bacteriostatic property 1s too much, because pH 1s reduced
excessively to cause the water absorptive property of the
super absorbent polymer comprising the liquid-absorbing
sheet to be lowered. The liquid absorbed 1nto the liquid-
absorbing sheet might return back to the front surface of the
liquid-absorbing sheet depending on the circumstances.

(6) The liquid-absorbing sheet for the animal litter box
according to any one of (1) to (5), wherein the liquid-absorb-
ing sheet has an area of 2000 cm? or below, a thickness of 1.5
to 5.0 mm, and a water retention capacity ol 400 g or greater.

According to the mvention described 1n (6), since the lig-
uid-absorbing sheet has an area of 2000 cm” or below, a
thickness of 1.5 to 5.0 mm, and a water retention capacity of
400 g or greater, 1t has suificient water absorptive capacity,
and can be used for a long time. Here, the ‘water retention
capacity’ means an amount of liquid held after the liquid-
absorbing sheet having been immersed 1n physiological salt
solution for 10 minutes 1s suspended for 10 minutes and 1s
dehydrated by a dehydrater of 150 G for 90 seconds.

(7) The liquid-absorbing sheet for the animal litter box
according to any one of (1) to (6), wherein the liquid-absorb-
ing sheet has a liguid permeable front layer, a liguid 1imper-
meable back layer, and an absorption layer with liquid
absorptive property sandwiched between the front layer and
the back layer, and the antimicrobial and bacteriostatic part,
or the antimicrobial part and/or the bacteriostatic part 1s dis-
posed 1n the absorption layer.

According to the invention described in (7), the liquid-
absorbing sheet can suppress the occurrence of undesirable
odors more effectively than (1) and can be used for a long
time. For example, when two or more of the absorption layers
are disposed separately and the antimicrobial and bacterio-
static part, or the antimicrobial part and/or the bacteriostatic
part 1s sandwiched between the absorption layers, liquid eas-
1ly move downward to improve the water absorptive property
as compared with the case where the absorption layer 1s a
single layer. Furthermore, an antimicrobial agent 1rritant to
skin can be prevented from exuding to the surface, and a
powder bacteriostatic agent can be fixed 1n the liquid-absorb-
ing sheet. Moreover, when the absorption layer i1s a single
layer, the thickness of the layer 1s increased 1n order to secure
the water retention capacity required for the present inven-
tion, and the water absorptive property 1s reduced by 1nhibit-
ing a super absorbent polymer from meeting liquid. However,
it can be avoided by disposing two or more of the absorption
layers separately.

(8) The liquid-absorbing sheet for the animal litter box
according to (7), wherein the liquid permeable front layer 1s
white.

According to the ivention described in (8), the liquid
permeable front layer 1s white to allow the amount and color
of pet’s urine to be known and then the health condition of the
pet to be known. At present, commercially available pet
sheets have a colored absorbing surface for discriminating
between the front side and the back side of the sheets. There-
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4

fore, the advantage to know the health condition of pets 1s an
unprecedented new advantage created by the present mnven-
tion.

(9) The liquid-absorbing sheet for the animal litter box
according to (7) or (8), wherein the liquid impermeable back
layer 1s colored.

According to (9), the liquud impermeable back layer is
colored, which can discriminate between the front side and
the back side of the liquid-absorbing sheet and prevent the
occurrence of a mistake 1n use.

(10) The liquid-absorbing sheet for the animal litter box
according to any one of (7) to (9), wherein the liquid perme-
able front layer and/or the liquid impermeable back layer has
an indication to allow discrimination between a front side and

a back side.

According to (10), the liquid permeable front layer and/or
the liquid impermeable back layer has the indication to allow
the discrimination between the front side and the back side,
and an error to mistake the front side for the back side in use
can be prevented elfectively. For the indication, patterns,
company names, and house marks can be provided 1n addition
to letters like these, allowing the provision of advertising
elfects. For example, 1t 1s fine to print ‘FRONT SIDE’ on the
liquid permeable front layer so as not to fade color.

(11) An animal litter box comprising a granular material
container having an opening for an animal going in and out, a
liquid passing bottom part on which granular matenals are
dispersed, and a liqud-absorbing sheet holder placed under
the bottom part of the granular material container on which
the liquid-absorbing sheet 1s placed, wherein the liquid-ab-
sorbing sheet 1s the liquid-absorbing sheet 1n any one of (1) to
(10).

According to the invention described 1n (11), the liquid-
absorbing sheet according to the present invention 1s used
along with the granular materials having a high liquid passing
property and a liquid absorptive property in the animal litter
box comprising the opening for an animal going 1n and out,
the granular material holder having the liquid passing bottom
part on which the granular matenials are dispersed, and the
liquid-absorbing sheet holder placed under the bottom part of
the granular material container on which the liquid-absorbing,
sheet 1s placed. When the liquid-absorbing sheet according to
the present invention 1s used for the animal litter box system
like this, an amimal litter which can be used for a long time
about 3 to 10 days 1s provided.

BRIEF DESCRIPTION OF THE DRAWINGS

The teachings of the present mmvention can be readily
understood by considering the following detailed description
in conjunction with the accompanying drawings, 1n which:

FIG. 1 1s a cross-sectional view illustrating a first embodi-
ment of the liquid-absorbing sheet according to the present
imnvention;

FIG. 2 1s a cross-sectional view illustrating a second
embodiment of the liquid-absorbing sheet according to the
present invention;

FIG. 3 1s a diagram 1llustrating a mode to use the liquid-
absorbing sheet according to the present invention; and

FI1G. 4 1s a diagram illustrating the relationship between the
pH and the water absorption and retention of a super absor-
bent polymer used for the liquid-absorbing sheet according to
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Hereiatter, embodiments of the present invention will be
described with reference to the drawings. Additionally, in the
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description of a second embodiment, the description of the
same configuration and advantages as those of a first embodi-
ment 1s omitted.

First Embodiment
Total Configuration of the Liquid-Absorbing Sheet

FI1G. 1 1s a cross-sectional view illustrating a first embodi-
ment of the liquud-absorbing sheet according to the present
invention. A liquid-absorbing sheet 1 has an area of 2000 cm”
or below and a thickness of 1.5 to 5.0 mm, and has water-
absorptive property that a water retention capacity 1s 400 g or
greater. The liquid-absorbing sheet 1 has a liquid permeable
front layer 11, a liqmd impermeable back layer 17, and an
upper absorption layer 18 and a lower absorption layer 19
having liquid absorptive capacity. The upper absorption layer
18 and the lower absorption layer 19 are sandwiched between
the liquid permeable front layer 11 and the liquid imperme-
able back layer 17. The liquid permeable front layer 11 1s
white, and the liquid impermeable back layer 17 1s colored.
An antimicrobial part 14 and a bacteriostatic part 13 contact-
ing each other form an antimicrobial and bacteriostatic part
15 which 1s sandwiched between the upper absorption layer
18 and the lower absorption layer 19. Both of the upper
absorption layer 18 and the lower absorption layer 19 contain
pulp and a super absorbent polymer. An upper layer tissue 12
1s sandwiched between the upper absorption layer 18 and the
liquid permeable front layer 11, and an under layer tissue 16
1s sandwiched between the lower absorption layer 19 and the
liquid impermeable back layer 17. The upper layer tissue 12
and the under layer tissue 16 are whate.
| Antimicrobial Part]

The antimicrobial part 14 contains an ingredient which
imparts an antimicrobial property (hereinaiter, 1t 1s called an
ingredient imparting antimicrobial property). As the imgredi-
ent imparting antimicrobial property, didecyldimethylammo-
nium adipate 1s used among cationic surfactants, but the other
cationic surfactants are usable, not limited to this. Dide-
cyldimethylammonium adipate 1s preferably used because 1t
1s highly safer than the other typical ingredients imparting
antimicrobial property 1n oral toxicity and skin 1rritation.

A content of the mngredient imparting antimicrobial prop-
erty 1s 0.1 g or more per liquid-absorbing sheet. This content
1s enough to impart the antimicrobial property to the liquid-
absorbing sheet. As described above, when the ingredient
imparting antimicrobial property 1s excessively contained, 1t
1s not preferable because a problem arises in safety 1n case
where a pet eats 1t. Furthermore, there 1s not much difference
in the advantage to be obtained even though the ingredient to
impart the antimicrobial property 1s contained excessively.
Additionally, the amount of the ingredient imparting antimi-
crobial property used per unit is 1 to 10 g/m”.
| Bacteriostatic Part]

The bacteriostatic part 13 contains an ingredient which
imparts a bacteriostatic property (hereinafter, it 1s called an
ingredient imparting bacteriostatic property). For the ingre-
dient 1imparting bacteriostatic property, citric acid 1s used
among organic acids, but the other organic acids are usable,
not limited to this. Since citric acid 1s a crystal, i1t 1s preferably
used 1 view of productivity of the liquid-absorbing sheet.

A content of the ingredient imparting bacteriostatic prop-
erty 1s 0.1 to 10.0 g per liquid-absorbing sheet, preferably
0.25t0 1.0 g. FIG. 4 1s a diagram 1llustrating the relationship
between the relationship between the pH and the water
absorption ratio of a super absorbent polymer. The horizontal
axis indicates the pH and the vertical axis indicates the water
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6

absorption ratio (times) of the super absorbent polymer.
When the content of the mgredient imparting bacteriostatic
property 1s too much, pH 1s lowered. As shown 1n FIG. 4,
when pH 1s lowered, the water-absorption capacity of the
super absorbent polymer 1s reduced. Additionally, the amount
of the ingredient imparting bacteriostatic property used per
unit is 5 to 50 g/m~.

[ Absorption Layer]

In this embodiment, there are two absorption layers; the
upper absorption layer 18 and the lower absorption layer 19.
Both of the absorption layers have pulp and a super absorbent
polymer. As described above, two or more of absorption
layers are separately disposed in this manner, which allows
liquid to easily move downward to improve water-absorption
capacity as compared with the case where the absorption
layer 1s a single layer. Furthermore, when the absorption layer
1s a single layer, the thickness of the layer 1s increased 1n order
to secure the water retention capacity required 1n the mven-
tion, and 1t becomes hard for the super absorbent to meet
water. Consequently, the water absorption capacity 1s some-
times reduced. In this point, two or more of absorption layers
1s preferable to be disposed separately.

The super absorbent polymer exists among the crushed
pulp iside the upper absorption layer 18 and the lower
absorption layer 19. As the super absorbent polymer, poly-
mers having high absorptive capacity such as starch-acrylic
polymers are generally used other than polyacrylic polymers.
These absorption layers are formed by layering crushed pulp
and then applying a super absorbent polymer thereto.

In the upper absorption layer 18, the amount of pulp used
per unit is 50 to 150 g/m?, and the amount of super absorbent
polymer used per unit is 30 to 100 g/m”. Furthermore, in the
lower absorption layer 19, the amount of pulp used per unit is
150 to 300 g/m” and the amount of a super absorbent polymer
used per unit is 30 to 200 g¢/m*. Moreover, the total content of
pulp contained 1n the absorption layer (which 1s comprised of
both the upper absorption layer 18 and the lower absorption
layer 19) is 200 to 450 g/m~, and the total content of a super
absorbent polymer contained 1n the absorption layer 1s 60 to
600 g/m*.

[Liquid Permeable Front Layer and Liquid Impermeable
Back Layer]

For the liquid permeable front layer 11, nonwoven fabric
such as through air, span lace, span bond, and polypropylene
point bond nonwoven fabric are used. For the liquid imper-
meable back layer 17, polyethylene, polypropylene, and
polyethylene terephthalate are used.

Since the liquid permeable front layer 11 i1s white, the
amount and color of pet’s urine can be known, and then the
health condition of the pet can be known.

The liguid impermeable back layer 17 1s colored. As
described above, since the liquid permeable front layer 11 1s
white, the liguid impermeable back layer 17 1s colored to
discriminate between the front side and the back side.

Furthermore, the liquid permeable front layer 11 and/or the
liquid impermeable back layer 17 can have an indication to
discriminate between the front side and the back side as well.
When the indication to discriminate between the front side
and the back side 1s provided, an error to mistake the front side
for the back side can be prevented in use.

[Mode of Usage]

FIG. 3 1s a mode to use the liquid-absorbing sheet accord-
ing to the present mvention. The liquid-absorbing sheet 1
according to the present invention 1s used along with granular
materials 34 for an animal litter box 10. The animal litter box
10 has a cover 33 for controlling (defining) the entrance for
pets, a granular material container 32 having a liquid passing
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bottom part on which the granular materials are dispersed,
and a liquid-absorbing sheet holder 31 placed under the bot-
tom part of the granular material container 32. The liquid-

absorbing sheet 1 1s placed on the liquid-absorbing sheet
holder 31.

The granular materials 34 are silica gel having a character
of high liquid passing property and a liquid absorptive prop-
erty. The animal litter box shown 1n FI1G. 3 has a liquid leading
part shaped by serial arch shapes 1n the bottom part on the side
facing the liquid-absorbing sheet 1.

Advantage of the First Embodiment

In the liqud-absorbing sheet of the first embodiment, the
absorption layer 1s separated to the upper absorption layer 18
and the lower absorption layer 19 and the upper and lower
absorption layers are disposed separately on the front and
back sides of the antimicrobial and bacteriostatic part 15
which 1s comprised of the antimicrobial part 14 and the bac-
teriostatic part 13 contacting each other. In this manner, two
absorption layers are separately disposed to allow liquid to
move downward to improve water-absorptive capacity as
compared with the case where the absorption layer 1s a single
layer.

Furthermore, the antimicrobial and bacteriostatic part 15
which 1s comprised of the antimicrobial part 14 and the bac-
teriostatic part 13 contacting each other 1s sandwiched
between the upper absorption layer 18 and the lower absorp-
tion layer 19. Thus, 1t provides advantages that the liquid
absorbing sheet 1 can prevent the ingredient imparting anti-
microbial property 1rritant to human skin from exuding to the
surface and fix a powder ingredient imparting bacteriostatic
property 1n the liquid-absorbing sheet.

Since the mgredient imparting antimicrobial property 1s
contained 1n the liquid-absorbing sheet, the occurrence of
undesirable odors can be prevented effectively, and the liquid-
absorbing sheet can be used for a long time.

Furthermore, since the citric acid 1s also contained in the
liquid-absorbing sheet as the ingredient imparting bacterio-
static property, ammonia generated by rotten urine can be
neutralized to prevent the occurrence of offensive odors.
Moreover, the mgredient imparting bacteriostatic property
has a function of a pH control agent to suppress a pH increase
by neutralization reaction with ammonia. As apparent from
the relationship between the pH and the water absorptive
property of the super absorbent polymer shown in FIG. 4, the
water absorptive property of the super absorbent polymer
used for the absorption layer depends on pH, and a pH
increase reduces the water absorptive property of the super
absorbent polymer. Therefore, the ingredient imparting bac-
teriostatic property has an advantage to suppress a reduction
in the water absorptive property of the super absorbent poly-
mer as well.

The provision of the liquid-absorbing sheet according to
the present invention 1n the mode shown 1n FIG. 3 allows pet’s
urine to smoothly move to the liquid-absorbing sheet for
absorption. Therefore, an animal litter box system can be used

for a long time and can prevent the occurrence of undesirable
odors.

Second Embodiment
Total Configuration of the Liquid-absorbing Sheet
FIG. 2 1s a cross-sectional view illustrating a second

embodiment of a liquid-absorbing sheet according to the
present invention. A liquid permeable front layer 11, a liquid
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impermeable back layer 17, an upper layer tissue 12, and an
under layer tissue 16 are the same as those 1n the first embodi-
ment. The difference from the first embodiment is 1n that an
absorption layer 20 in the second embodiment 1s a mixture of
an antimicrobial part, a bacteriostatic part and the upper
absorption layer or lower absorption layer of the first embodi-
ment. More specifically, the absorption layer 20 of the second
embodiment contains the antimicrobial part and the bacterio-
static part as well as pulp and a super absorbent polymer. Even
though the absorption layer 1s formed as a single layer in the
second embodiment, there 1s no problem as long as the water
retention capacity required in the invention can be secured.

Advantage of the Second Embodiment

In addition to the same advantages as those 1n the first
embodiment, there 1s an advantage that the liquid-absorbing
sheet 1s fabricated easier than 1n the first embodiment.

Example

Heremnaftter, an example of the first embodiment according
to the present mnvention will be described, but the invention 1s
not limited to the example.

The liquid-absorbing sheet of the first embodiment accord-
ing to the mvention was fabricated as below.

(A) First, crushed pulp was layered on an under layer
tissue, and a polyacrylic super absorbent polymer was dis-
persed thereon to form a lower absorption layer. Furthermore,
didecyldimethylammonium adipate as the ingredient impart-
ing antimicrobial property and citric acid as the ingredient
imparting bacteriostatic property were sequentially dispersed
on the formed lower absorption layer to form an antimicrobial
part and a bacteriostatic part.

(B) Subsequently, crushed pulp was layered on an upper
layer tissue, and then a polyacrylic super absorbent polymer
was dispersed thereon to form an upper absorption layer.

(C) Products obtained by (A) and (B) were joined so as to
contact the bacteriostatic part with the upper absorption layer,
polypropylene point bond nonwoven fabric was placed on the
upper layer tissue as a liquid permeable front layer, and then
polyethylene was placed under the under layer tissue as a
liquid impermeable back layer to obtain a liquid-absorbing
sheet.

The hiquid-absorbing sheet obtained by the method men-
tioned above was used along with granular materials having a
high liquid passing property and a liquid absorptive property
in an animal litter box which has a granular material container
having an opening for an animal going 1n and out and a liquid
passing bottom part on which the granular materials are dis-
persed, a liquid-absorbing sheet holder placed under the bot-
tom part of the granular material container on which the
liquid-absorbing sheet was placed. Accordingly, an animal
litter box system cloud be used for a long time and could
prevent the occurrence of offensive odors.

As described above, the liquid-absorbing sheet according
to the present invention has the antimicrobial and bacterio-
static part having both the antimicrobial property and the
bacteriostatic property, or has both the antimicrobial part
having the antimicrobial property and the bacteriostatic part
having the bacteriostatic property. Therefore, it can prevent
the occurrence of offensive odors even though 1t 1s used for a
long time.

Furthermore, the liquid-absorbing sheet according to the
invention has an area of 2000 cm? or below, a thickness of 1.5
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to 5.0 mm, and a water retention capacity 1s 400 g or greater.
Thus, 1t has suflicient water absorptive capacity, and can be
used for a long time.

Moreover, the liquid-absorbing sheet according to the
present mvention 1s used along with the granular materials
having a high liquid passing property and a liquid absorptive
property 1n the animal litter box which has a granular material
container having an opening for an animal going 1n and out
and a liquid passing bottom part on which the granular mate-
rials are dispersed, the liquid-absorbing sheet holder placed
under the bottom part of the granular material container on
which the liquid-absorbing sheet 1s placed. Theretfore, the
ammal litter box system can be used for a long time and can
prevent the occurrence of offensive odors.

What 1s claimed 1s:

1. A liquid absorptive liquid-absorbing sheet for an animal
litter box comprising:

a liquid permeable front layer;

a liquid impermeable back layer;

an absorbent structure with a liquid absorptive property for

absorbing liquids dispensed thereon sandwiched
between the front layer and the back layer, and having an
upper absorbent layer disposed at the front layer side and
a lower absorbent layer disposed at the back layer side;

a first tissue layer between the front layer and the absorbent

structure;

a second tissue layer extending from the back layer to the
front layer and partially disposed between the first tissue
layer and the absorbent structure to space the first tissue
layer and the front layer; and

an antimicrobial and bacteriostatic part including:

an antimicrobial layer having antimicrobial property that1s

imparted by a cationic surfactant; and

a bacteriostatic layer having bacteriostatic property that 1s

imparted by an organic, wherein the antimicrobial layer
and the bacteriostatic layer are directly 1n contact with
one another and the bacteriostatic layer 1s layered
directly on the antimicrobial layer;

wherein the antimicrobial and bacteriostatic part 1s sand-

wiched between the upper absorbent layer and the lower
absorbent layer,

the absorbent structure includes an absorbent material dis-

persed with a superabsorbent polymer,

wherein the antimicrobial layer includes didecyldimethy-

lammonium adipate and the bacteriostatic layer includes
citric acid.

2. The liquid-absorbing sheet for the animal litter box
according to claim 1, wherein the antimicrobial property 1s
imparted by an ingredient to impart the antimicrobial prop-
erty, and

0.1 g or more of the ingredient to impart the antimicrobial

property 1s contained per liquid-absorbing sheet.

3. The liquid-absorbing sheet for the animal litter box
according to claim 1, wherein the bacteriostatic property 1s
imparted by an ingredient to impart the bacteriostatic prop-
erty, and

0.1 to 10.0 g of the ingredient to impart the bacteriostatic

property 1s contained per liquid-absorbing sheet.

4. The liquid-absorbing sheet for the animal litter box
according to claim 1, wherein the liquid-absorbing sheet has
an area of 2000 cm? or below, a thickness of 1.5 to 5.0 mm,
and a water capacity of 400 g or greater.

5. The liquid-absorbing sheet for the animal litter box
according to claim 1, wherein the liquid permeable front layer
1s white.
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6. The liguid-absorbing sheet for the animal litter box
according to claim 1, wherein the liquud impermeable back
layer 1s colored.

7. The liquid-absorbing sheet for the animal litter box
according to claim 3, wherein the liquid impermeable back
layer 1s colored.

8. The liquid-absorbing sheet for the animal litter box
according to claim 1, wherein the liquid permeable front layer
and/or the liquid impermeable back layer has an indication to
allow discrimination between a front side and a back side.

9. The liquid-absorbing sheet for the animal litter box
according to claim 3, wherein the liquid permeable front layer
and/or the liquid impermeable back layer has an indication to
allow discrimination between a front side and a back side.

10. The ligmd-absorbing sheet for the animal litter box
according to claim 4, wherein the liquid permeable front layer
and/or the liquid impermeable back layer has an indication to
allow discrimination between a front side and back side.

11. An animal litter box comprising:

a granular material container having an opening for an
animal going 1n and out, a liquid passing bottom part on
which granular materials are dispersed; and a liquid-
absorbing sheet holder placed under the bottom part of
the granular material container on which the liquid-
absorbing sheet 1s placed,

wherein the liquid-absorbing sheet 1s the liquid-absorbing
sheet according to claim 1.

12. A liquid absorptive liquid-absorbing sheet for an ani-

mal litter box which comprises:

a liguid permeable front layer;

a liguid impermeable back layer;

an absorbent structure with a liquid absorptive property for
absorbing liquids dispersed thereon, sandwiched
between the front layer and the back layer, and having an
upper absorbent layer disposed at the front layer side and
a lower absorbent layer disposed at the back layer side;

a first tissue layer between the front layer and the absorbent
structure;

a second tissue layer extending from the back layer to the
front layer and partially disposed between the first tissue
layer and the absorbent structure to space the first tissue
layer and the front layer; and

an antimicrobial and bacteriostatic part including:

an antimicrobial laying having an antimicrobial property
that 1s imparted by a cationic surfactant; and

a bacteriostatic layer having a bacteriostatic property that1s
imparted by an organic, wherein the antimicrobial layer
and the bacteriostatic layer are directly 1in contact with
one another and the bacteriostatic layer 1s layered
directly on the antimicrobial layer;

wherein the antimicrobial and bacteriostatic part 1s sand-
wiched between the upper absorbent layer and the lower
absorbent layer and contains an absorbent material
which 1s a mixture of pulp and a superabsorbent polymer
dispersed on the pulp, an amount of pulp 1n the upper
absorbent layer 1s greater than an amount of pulp 1n the
lower absorbent layer, and

wherein the antimicrobial layer includes didecyldimethy-
lammomium adipate and the bacteriostatic layer includes
citric acid.

13. The liquid-absorbing sheet for the amimal litter box
according to claim 9, wherein the upper absorbent layer has
50 to 150 g/m> of pulp and 30 to 100 g/m"” of superabsorbent
polymer, and the lower absorbent layer has 150 to 300 g/m” of
pulp and 30 to 200 g/m° of superabsorbent polymer.

14. The liquid-absorbing sheet for the amimal litter box
according to claim 1, wherein the upper absorbent layer, the
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lower absorbent layer, the antimicrobial layer and the bacte-
riostatic layer have substantially the same width and length
dimensions.
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